Purpose: Epilepsy related stigma is a barrier to recovery and has been linked to a broad range of psychosocial consequences and has the potential to influence the provision of care to people with epilepsy. Understanding the determinants of enacted stigma in epilepsy is relevant in the understanding of the burden of epilepsy in Nigeria. Method: Using a semi-structured questionnaire, a cross-sectional descriptive study was conducted among rural dwellers receiving treatment for epilepsy in a tertiary referral specialist hospital in Enugu, south east Nigeria. Results: The participants consisted of 108 patients, 63% of whom were males. Most patients 99(91.7%) reported experiencing stigma in the past. The commonest forms of enacted stigma were being regarded as having 'spiritual attack' 88(81.5%) and restraining from interacting with others 49(45.4%). Most individuals who received nonorthodox treatment 55(55.6%) experienced stigma. Severely stigmatized individuals were more likely to be females. Age of onset of epilepsy, use of non-orthodox treatment, seizures occurrence in public places and the presence of physical injuries positively correlated with enacted stigma. Conclusions: The burden of epilepsy related enacted stigma is high among rural dwellers attending a tertiary medical outpatient clinic in Enugu, southeast Nigeria.
Introduction
One major contributor to the social and psychological problems in epilepsy is stigma. Jones et al [1] defined stigma as a 'mark' (attribute) that links a person to undesirable characteristics (stereotypes) which can only be applied when elements of labeling, stereotyping, separation, status loss, and discrimination co-occur in a power situation that allows the components of stigma to unfold. Epilepsy stigma refers to the extent to which people with epilepsy are separated from society on the basis of the meanings that are attached to the term "epilepsy" [2] . Stigmatization of people with epilepsy (PWE) exists in all societies [3] [4] [5] . Stigma is a barrier to recovery and has been linked to a broad range of psychosocial consequences, including a loss of self-esteem, social withdrawal and isolation and has the potential to influence the provision of care to people with epilepsy [6] . Negative perceptions of epilepsy among medical professionals and social discrimination resulting from stigma can impair the service utilization, particularly when there is scarcity of resources for treatment, rehabilitation and research [5] [6] [7] . Because stigma is culturally dependent, it varies from one locality to another as well as with clinical contexts and social status of the individual [4, 5, [8] [9] [10] [11] .
Reports on gender differences in the pattern of stigma in the sub Saharan Africa (SSA) continent are conflicting [5, 9, [12] [13] [14] . Higher burden among females have been associated with factors such as strict patriarchal structure of many communities, lower social status, lower level of education, and higher rates of unemployment among women. Higher levels of stigma among males may be related to higher levels of socialization among males hence greater chances of exposure to stigma. Higher rate of employment may also expose them to work related stigma.
Stigmatizing experiences may differ with age and age of onset. This is particularly significant considering the level of awareness and practice of epilepsy in schools and the community. Earlier studies had documented that the perception of families about epilepsy and the effect of early age of onset of epilepsy in fostering stigmatization as well as contributing to the poor social outcomes associated with epilepsy [15] [16] [17] . Stigma has been grouped into felt (perceived) or enacted [11] . Enacted stigma manifests as discrimination against the stigmatized person imposed by others, whereas felt stigma is the fear of enacted stigma experienced by the stigmatized person. Although studies from Europe have reported high rates of felt (perceived) stigma, [10, 18] all forms of stigma have been reported to be high in Asia and the Middle East [4, 7, 11, [19] [20] [21] . In a survey of 243 PWE from Ecuador, although 65.8% felt stigmatized, 44% reported episodes of enacted stigma [22] . The pattern of epilepsy related stigma in Nigeria may closely resemble that from other developing countries. Patient's/ caregiver's beliefs about epilepsy may expose them to stigmatizing factors and environments [23] . With a prevalence of epilepsy ranging between 4.3-6 per 1000 and low levels of knowledge and practice of epilepsy in urban and sub urban areas in south east Nigeria [24, 25] , enacted stigma is expected to be a common experience among PWE. Understanding of stigmatization in epilepsy and its correlates is relevant to the understanding of the burden of epilepsy in Sub Saharan Africa (SSA).
The aims of this study were 1) to determine the pattern of selfreported enacted stigma among young adults and adults living with epilepsy. 2) to determine the distribution of enacted stigma by gender, age of onset and current age of PWE and 3) to determine the correlates of self-reported enacted stigma among rural dwellers living with epilepsy who were attending a tertiary facility in south-east Nigeria. 
Patients materials and methods

Setting
The South-East Zone of Nigeria is principally a rain forest region with much of its population engaged in agriculture, public/civil service and commerce/trading activities. The University of Nigeria Teaching Hospital (UNTH), Enugu, is one of the major tertiary-level referral centers for the zone for the management of epilepsy. Most inhabitants of rural southeast Nigeria are farmers. Businessmen and women, public/civil servants as well as students and artisans are also represented. Commonly however, most people have several sources of income and work at 2 or more jobs. This is also true with students who may be trading at odd times or helping their parents in their business. Though data on GDP and poverty and literacy rates in rural Enugu State are not available but it may be similar to that of the whole state with a per capita of $2290 and literacy rate of 61% [26] .
Procedure
This study was cross-sectional and descriptive in design. All consecutive consenting persons living with epilepsy attending the adult neurology clinic were included in the study if they met other inclusion criteria. Inclusion criteria were (1) PWE living in a rural area at the time of the study and (2) being free from chronic stigmatizing conditions such as leprosy, HIV/AIDs and psychiatric disorders. The following exclusion criteria were used in the study: (1) refusal to participate and (2) history of non-epileptic seizures. Children younger than 18 years were interviewed in the presence of their parents or caregivers. Electroencephalogram was done in all the patients at the time of the study. Cases of non-epileptic seizures were based on clinical assessment by a neurologist and or a psychiatrist.
Participants who met the outlined inclusion criteria were interviewed with a semi-structured questionnaire, specifically designed by the investigators after a review of the relevant literature. All subjects were interviewed in the clinic. The questionnaire sought to elicit data on socio-demographic variables (sex, age, marital status and education), seizure related variables (seizure type, seizure frequency and pattern, age of onset, family history of epilepsy), treatment of epilepsy (use of non-orthodox treatment(NOT), experiences while using alternative medicine, adherence to medication, history of seizure-related injury, having seizures outside the home). To obtain data on the seizure type(s) we reviewed the medical history during the interview. Data pertinent to the evaluation of stigma experience was also collected using the investigators' purpose-designed instrument. The design of the questionnaire items was guided by the empirical literature on epilepsy in developing countries. The scoring for stigma was dichotomous, with individuals answering "yes" or "no" to each of the component items. Interviews were conducted by the authors (BAEA and JUA) each lasting between 10 and 15 min (Please see Table 3 for the stigma-related questions asked). The reliability index using the Kuder Richardson-20 test was 0.73.
The questionnaire was translated into Igbo language by an expert in University of Nigeria, Nsukka and back translated to English by a bilingual specialist in a radio broadcasting station in our city. Answers to interview questions were recorded on paper copies of the instrument along with study identification numbers and folder numbers. Only the Igbo version of the questionnaire was used to interview all participants. Ethical clearance was obtained from the Hospital Ethics Committee of the University of Nigeria Teaching Hospital Enugu. b Many respondents endorsed more than one form of enacted stigma.
Definition of terms
Non-orthodox treatment (NOT) of epilepsy was defined as current or past use of herbal medicine and other forms of rituals for the treatment of epilepsy. Prayer was considered a form of NOT if it was used at any time as the sole means of treatment. Nonadherence was defined as missing at least an entire dose of AEDs during the cause of treatment within the preceding 6 months. Rural area was defined based on the Enugu State health district [24] .
Data were analyzed using SPSS version 22 (IBM Corporation, New York, USA). The raw scores were assembled, tallied, put in frequency table and analyzed. The categorization of participants according to the stigma experience status was based on the aggregation of scores with 'yes' answers scoring 1 and 'no' answers scoring 0 with a maximum score of 6 and a minimum of 0. The options and their respective weights are as follows: not stigmatized = 0, mildly stigmatized = 1-2, moderately stigmatized = 3-4 and highly stigmatized = 5-6. The relationships between variables were explored using the chi squared test for comparison of proportions and the students' T-test for comparison of age. Pattern of self-reported stigma and level of stigma will be categorized by current age and age of onset of epilepsy. Correlation between stigma and other variables was calculated using Spearman's rho statistic. The level of statistical significance for all analyses was set at p < 0.05.
Results
Characteristics of the sample
The participants consisted of 108 patients,68(63%) males and 40(37%) females. The mean age of the participants was 33.6 AE 15.4 years and ranged from 11 to 80 years. Table 1 . The majority 62(57.4%) were clinically characterized as having focal onset seizures. The mean duration of epilepsy was 13.0 AE 1 years with a median of 9 years while the mean age of onset was 20.6 AE 16.8 years; with a median of 17 years. Six-month seizure freedom was achieved in 21(19.4%) of the patients. Nonadherence to drugs (missing medications) in the preceding 6 months was reported in 60(55.6%). Use of non-orthodox treatment during the course of epilepsy was reported in 73 (67.6%) out of which 78.1% (57/73) reported some unpleasant experiences during such treatments. The pattern of such experiences is shown in Table 1 . Cases of exorcisms (37.9%) and use of body scarifications (28.7%) were common. Others experienced the uses of scarifications and sacrifices to cure epilepsy (table not shown).
Stigma
Distribution of enacted stigma by gender is shown Table 2 . About 99(91.7%) of PWE interviewed reported experiencing stigma in the past and many endorsed more than one kind of enacted stigma. Most 88(81.5%) were told that they had spiritual problems or 'spiritual attacks' and 49(45.4%) were restrained from playing/ interacting with others. All six questions asked were similar in males and females.
Distribution of enacted stigma did not vary with current age of the patients. The peak age of enacted stigmatizing experience was 19-40 years. Stigma components also did not vary with current age of the patients. The distribution of enacted stigma by age of onset of epilepsy showed that those with earlier onset ( 10 years) were significantly more likely to be labelled as having spiritual problems. Table 2 . Stigmatizing experiences peaked if epilepsy started after 20 years. In general, many respondents endorsed more than one form of stigma.
Most subjects experienced stigma while on NOT 55(55.6%). About 10(10.1%) and 6(6.1%) were stigmatized by health workers and their family members respectively. Fig. 1 .
Levels of stigma are shown in Table 3 and Fig. 2 . About 41(40%) of the patients experienced moderate to high levels of stigma. However, when spiritual labeling was excluded as a cause of stigma, this value came down to 32(29.6%). Fig. 2 . Mildly stigmatized individuals were more likely to be males 39(62.9%) while highly stigmatized individuals were more likely to be females 9(24.3%). Children and young adults (11-40 years) were more likely to be highly stigmatized. Early onset ( 10 years) and later onset (>20 years) were most likely to be highly stigmatized. Table 3 .
Several varibles correlated with self-reported enacted stigma. Age (r = À0.21, p-value 0.03), age of onset (r = À0.21, p = 0.04) and NOT (1 yes, 0 no) (r = À0.31, p-value = 0.001) correlated with enacted stigma. Positive correlations were documented between enacted stigma and having seizures in public places (1 yes, 0 no) (r = 0.45, p < 0.001), and epilepsy related injury (1 yes, 0 no) (r = 0.28, p < 0.01). Table 4 .
Discussion
In SSA, PWE experience discrimination in several areas of life [5, 9, [25] [26] [27] [28] . Such discriminations have strong cultural and religious roots and promote unacceptable responses towards people living with epilepsy. The results of this study show that enacted social stigma is a very common among rural dwellers with epilepsy attending a tertiary medical center in Enugu southeast Nigeria. Most of the patients in the index study reported such experiences. The distribution of stigmatizing experiences was similar in males and females and across the age groups. About 15.7% experienced high levels of enacted stigma. Younger age, use of NOT, epilepsy related injuries and having seizures in public places correlated with enacted stigma. The sex distribution of the patients, their mean age and age of onset of epilepsy were similar to a previous study published in the same region [24, 29] . Most PWE reported clinical syndromes consistent with partial seizures which is in agreement with some studies and different from others [30, 31] . The reasons for this may include the highly prevalence of several preventable epilepsy risk factors in our environment and a relative large proportion of individuals older than 40 in our cohort [32, 33] . Family history of epilepsy was observed in about 20.4% of the patients. Our finding is slightly lower than 25-60% reported by Preux and Druet-Cabanac [32] . The six-month seizure control in this study was 19.4%. Seizure frequency is a risk factor for some social problems PWE may face including stigma and social isolation [33] . One reason for such a low rate of seizure control may be the inclusion of drug naïve patients and new onset epilepsy. In addition, we conducted a hospital based survey which is likely to recruit severe cases of epilepsy. Another explanation may include high rate of nonadherence (55.6%) and use NOT (67.6%).
The high rate of enacted stigma in the index study is attributed to labeling PWE as having 'spiritual attacks' an explanatory model for epilepsy that is widespread in most SSA communities [23] . Although such an explanation does not always suggest demonic possession but considers epilepsy to be due to spiritual influences which may result in traditional/spiritual help-seeking attitude towards the disorder thus worsening the treatment gap, chronicity and untoward morbidity and disability [5, 23, 34, 35] thereby sustaining high levels of stigmatization. It is possible that spiritual explanatory models of epilepsy might originate or endorsed in NOT centers [23, 35] . In such cases stigma may exert gross negative effect especially if such healers are highly respected in the community. Furthermore, some NOT healers may profit from such explanatory models of epilepsy thus increasing their sphere of influence [5] . Public exorcisms and rituals may lead to forced disclosures thereby reinforcing stigma. One of our respondents worked and live for a long period of time in such a center. In one large rural region of Zambia, all patients interviewed had been seen by at least one traditional healer [35] . Nwani et al [23] reported that out of 29 cases with epilepsy found in a semi-urban community in south east Nigeria, 89.7% of them had used herbal remedies and 79.3% practiced spiritual healing in the past. In the index study, 78.1%(57/73) of PWE who visited such healing centers had stigmatizing experiences during such visits. Our findings are similar previous reports [23, 36] .
Other areas of stigmatization were interaction with their peers (43.8%), been avoided (32.4%), not getting a job/keeping a job (31.5%) and getting a life partner (24.1%). One common reason for high levels of stigmatization in these areas is the fear of contagion [37, 38] . This fear of contagion leads to avoidance of convulsing persons, social rejection, and unwillingness to interact with them. Unemployment remains a major concern for PWE especially in resource poor countries of Africa with very high unemployment rates. Epilepsy limits employment opportunities due to variety of reasons including stigma. PWE are more likely to be less educated due to factors such as parental concerns, competition for limited resources and attitude of teachers [5, 39] . High rates of unemployment among PWE may translate to added economic burden for their caregivers or relatives thus worsening poverty and nonadherence to medications. KAP reports from South East Nigeria, confirms the unwillingness of people to employ or work with PWE [38, 40] . Although not much is known about stigmatization at the work place and its consequences among PWE in southeast Nigeria; the combination of poverty, stigma, low levels of awareness, lack of institutional/legal framework and lack of education coalesce to worsen unemployment and underemployment among PWE. The large proportion of unemployed PWE in this study is certainly a reflection of these factors. In the UK, an unemployment rate of 46% for people with epilepsy, in contrast to 19% for a control group has been reported [41] .
We found that a small but significant proportion of the patients had received unkind remarks from the family members of health workers. Family members, particularly parents and siblings play important role in the emergency and reaction to stigma. In the African context, such roles may be very negative in polygamous settings because of household rivalry. The reaction of the family members to the diagnosis may also define the trajectory of care seeking which may lead to traditional healers [5, 23, 35, 36, 42] . Furthermore, where these reactions are negative, it may lead to high levels of felt stigma. Healthcare professionals and allied workers may also endorse negative attitudes [5, 43] . In a survey of hospital workers by Ndukuba and Ekenze [38] , epilepsy was considered a mental disorder by 16.8%, and contagious by 6.3% of health workers. The authors reported that although health-care workers have better perceptions but stigma against PWE is still prevalent.
Lower rate of enacted stigma was reported after 40 years of age and current age negatively correlated with enacted stigma. Many previous reports had documented higher rates of stigmatization among younger patients [8, 10, 13, 15] . However, there are also discrepant reports. For instance, Shibre et al [12] reported higher rates of stigmatization among older patients in Ethiopia. Older individuals may bother less about being stigmatized because over the years they would have found some mechanisms of adjusting to epilepsy and its challenges. For younger people who are yet to understand how best to cope with the limitations posed by epilepsy, enacted stigma remains a constant concern especially in the areas of intimate relationships, school or work.
Non-stigmatized and mildly stigmatized individuals were more likely to be males unlike moderately and highly stigmatized PLWE. Reports on gender differences in epilepsy related stigma has been conflicting [5, 9, [12] [13] [14] . Stigma is a social phenomenon influenced by power differentials [10] hence in SSA it is expected that the burden of epilepsy-associated stigma to be higher in females because of their lower social status, lower levels of education, and high rates of unemployment. There is clearly a need for more focused studies to clarify the influence of gender on the experience of epilepsy related stigma in our setting.
We also found that the having seizures outside the home and seizures related injuries correlated with enacted stigma. The fear of having seizures in public places have been correlated with greater perception of stigmatization [12, 14, 19] .
Surprisingly seizure frequency did not correlate with enacted stigma. Several studies have identified seizure frequency as a major driver of epilepsy associated stigma [44] [45] [46] . Our finding was consistent with two African studies [9, 14] which did not report any effect of seizure frequency on the experience of stigma. One explanation suggested that it is the mere label of epilepsy that induces stigma and not necessarily the frequency or severity of seizures [2, 10] . The contribution of epilepsy-related injuries like burns in promoting stigma in Africa has been previously highlighted through empirical studies [10, 20, 39, [44] [45] [46] and has been validated by our study. The implication of this is that actions directed at improving epilepsy care and availability of affordable medicines may be relevant in reducing the social impact of epilepsy.
An interesting correlate of stigma include experiences patients had while taking NOT. In fact, the majority of those who had negative experiences while taking NOT considered such experiences as stigma. Many studies have reported common use of traditional healer in SSA [23, 31, 36, 42] . The relationship between stigma and NOT practices may not be direct. PWE may stop their medications while using these forms of treatment with possible risk of frequent seizures in the public and status epilepticus. Patients may be labelled as possessed and/or forced to undergo elaborate spiritual rituals. Reasons for high rates of NOT use may include concerns about the use of AEDs as well as misinformation, long distances to tertiary health centers, poverty and poor doctor -patient interaction [14, 43] .
The impact of epilepsy-related stigma on both disease burden and quality of life cannot be over emphasized in SSA where epilepsy rates remains very high and public understanding of the ailment very poor. Working towards improved treatment accessibility for these patients should be coupled with efforts directed toward public education about the condition to reduce stigma.
The major strength is that it is the first study in south east Nigeria to document the experiences of enacted stigma among rural dwellers. Previously, studies on knowledge and practice of epilepsy have suggested that stigma may be high in the region but no report on the subject is available to the best of our knowledge. This study was carried out among PWE who may be regarded as most vulnerable because of their place of residence. It therefore provides empirical data for comparison for future studies. Furthermore, the present study estimated the correlates of enacted stigma thereby providing data for public health educators and points of intervention in reduction of epilepsy related stigma. Further studies aimed at determining the predictors of enacted stigma should be carried out.
Some limitations of this study are worthy of note. First, the study was focused on individuals that were attending epilepsy clinic in a specialist referral facility. The findings may therefore not be representative of the population of all rural persons suffering epilepsy in the south-east Nigeria. Next, the small size of the study sample probably affected the power of the statistical analyses to detect differences in proportions, and this could have influenced the findings. Although the assessment of enacted stigma with an instrument which was validated in the clinic, it is not clear to what degree the findings would have differed if more complex ethnographically derived instruments had been utilized for stigma measurement. We are also mindful of the effects of recall bias and social desirability response on the levels of stigma elicited in this study. However, the influence of these factors cannot be completely eliminated in social research studies of this nature. Nonetheless, it can be surmised from this study that enacted stigma is common among individuals receiving treatment for epilepsy in south-east Nigeria.
Conclusions
The burden of epilepsy related enacted stigma is high among rural dwellers attending a tertiary medical outpatient clinic in Enugu, southeast Nigeria.
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